
ASTR 288C – Lecture 3 
Monday, 21 September 2009 

Finding Information II: Literature 

Introduction 
The reputation and success of an astronomer/astrophysicist is a direct 

result of efforts on the following areas. 
 

• Solid work: Your body of work needs to be solid, at the very least, 
and you need to build up a reputation that others can trust your 
work (your supervisor, colleagues at your and other institutions). 
See Lecture 1 about reproducibility of your work.  

• Innovative thinking: Don’t just reproduce what others in your field 
are doing; you need to stay ahead of the curve, develop novel 
ideas and advance your field. You can do this be keeping up with 
the literature, attending conferences and meeting, talking to other 
researchers, and collaborating with people outside your immediate 
area of research. 

• Be a successful proposer of new observations: If you are 
successful in getting new data (with ground- and space-based 
instruments), you will likely find new and exciting ways of learning 
about the universe and get to publishable results fast. Harvesting 
the data archives or relying on your supervisor’s data is not 
enough. Writing successful proposals requires writing a lot of 
proposals.  It is not unusual for proposals to be rejected.  Study the 
referees’ comments and use them to make the proposal better, 
then resubmit it. 

• Be a successful fundraiser: At some point of your career, you 
need to show your ability to raise funds through grant proposals. 
This is a long process and it takes years to establish a successful 
track record of your fund raising abilities. Keep in mind that money 
gives you’re the ability to travel to many meetings to present your 
results, have state-of-the-art lab equipment, cover your own salary, 
hire students and establish your own research group, etc. If you are 
a successful fundraiser, it is more likely that someone will hire you. 
As with observing proposals it is not unusual for funding proposals 
to be rejected, so it is important to write many of them, and to 
improve and resubmit ones that are not accepted. 

• Serve on Review Panels: You benefit from the peer review of your 
proposals and papers. At some point, you need to serve the 
community by being a peer reviewer, either for journal articles or 
during observing/grant review panels. Serving on these panels can 
take a lot of effort and time, but it presents the unique opportunity to 



establish yourself as one of the experts in your field. As a side 
benefit, you hear about results of others first. 

• Knowledge sharing: Your science is only as good as your peers’ 
perception of your work. You need to get out of your office/lab, 
spread the news, and let others know what you do. This can be 
done by giving talks at your institution (seminars or colloquia), at 
other institutions, at national and international meetings 
(contributed and invited talks), giving public talks (invited), press 
releases (danger dealing with the press!), media interviews 
(newspapers, news web sites, broadcast companies, etc. You want 
to be the “go-to guy” in your field), and by publishing your results in 
refereed journal and conference proceedings.  

• Work fast and hard: If you work fast, you can publish more than 
others, and earlier than others (e.g. using public data). Build up a 
reputation that you can do research well and do it fast. 

• Stay ahead of the curve: As a scientist, you need to be aware of 
everything that is going on in your field, and in related fields. 
Therefore you need to read a lot of journal articles, be aware of 
press releases, and observe your field. In science, information is 
key, and you need to excel in finding relevant information fast and 
digesting it.  

 
Simply put: You want to be the best in your field (not easy as there are a 
lot of bright minds in the field, some of them without lives). 
 

Much of the items above are directly related to the scientific literature. Common 
forms of scientific literature are discussed next. 

Un-Refereed Publications 
Unrefereed publications are publications that were submitted and published 

without a peer or “referee” evaluating the article. You simply write an article and 
publish. Unrefereed publications are a “lower” form of publication as they have 
not been evaluation for validity by others, and may contain certain 
mistakes/omissions (both minor and major). Therefore you have to take them 
with a grain of salt and be skeptical to some degree. Examples of unrefereed 
publications are: 
 

• Conference Proceedings: These can be a direct result of a talk that you 
gave a meeting/workshop/conference. They are usually a brief (usually 2–
4 pages) paper that summarizes your results without giving all of the 
technical details or background information.  

• Astronomers Telegrams (ATel; www.astronomerstelegram.org): 
Instantaneous communication method of timely results, such as novae, 
supernovae, active stars, active pulsars, active galactic nuclei, comets, 
gamma-ray bursts, etc. The idea behind ATels is to replace the dated and 
historic Central Bureau for Astronomical Telegrams (CBAT) which sent out 
short telegrams (literally!), called the International Astronomical Union 



Circulars (IAUCs). Once you register with ATel, you can post immediately. 
The ATel will then be posted on the ATel Web site right away, and you 
can opt that an e-mail alert be sent out to a group, an e-mail list that you 
provide, or both. ATels are also distributed as daily e-mail digest. Sign up 
to these dailies to stay informed or visit the site often. There is a Mac OSX 
“widget” for ATel that is very useful. 

• IAUC and CET (www.cfa.harvard.edu/iau/cbat.html): Central Bureau for 
Astronomical Telegrams (CBAT) is the official worldwide clearinghouse for 
new discoveries of comets, Solar System satellites, novae, supernovae, 
and other transient astronomical events. The first Central Bureau was 
formally created in the 1880s in Kiel, Germany. They are a paid 
subscription service (both sending and receiving CBATs and IAUC costs 
money). They are not as fast as ATels as there is one person in charge of 
CBATs/IAUCs who needs to receive the draft, read it, and manually post 
it. They are not available at night and sometimes not available on 
weekends. The ATel is a more modern version of CBETs and is free, but 
some people consider CBATs/IAUCs more prestigious (because they are 
being vetted by an IAU staff member). 

 

Refereed Publications 
These are publications that went through a (sometimes lengthy) peer-

review process. The peer-review process is essential in scientific publislishing 
and is intended to guarantee that the science presented in the paper is of 
sufficient high quality. It also protects against plagiarism and forgery. After 
submission, the editor of the journal assigns a scientific editor. This scientific 
editor chooses one or more experts in the field and send the paper to them to get 
opinions on the paper. It is essential that the anonymity of the referees is 
guaranteed throughout the peer-review process, and after publishing of the 
paper, to protect the referees and the effectiveness of the peer-review process.  
This is so authors are not able to contact the referee(s) directly.  It also prevents 
possible retaliation for an unfavourable review. The referees usually have a four-
week period to write a (sometimes lengthy) report on the paper, the data analysis 
and interpretation of the results, to comment on the originality of the science, and 
to determine if it warrants publication. 

After the peer-review, the scientific editor will notify the author(s) of the 
outcome of the refereeing process. Many papers do not survive the peer-review 
process. The outcome can be 

(i) accepted as is (very rare!), 
(ii) (accepted pending minor changes, 
(iii) accepted pending substantial changes, 
(iv) rejected with the possibility of re-submission after the referees’ 

comments have been adequately addressed, or 
(v) rejected with no resubmission possible.  

 
The peer-review process is usually iterative and authors are requested to make 
the changes the referee(s) have suggested and address any comments. After 



completing this, and if all parties are involved in the process are satisfied, the 
paper will be sent to production editors who do the typesetting and prepare the 
figures and tables for inclusion on the paper. The production manager will then 
send the final manuscript back to the authors for proofreading. This proofreading 
process is now much faster due to electronic e-annotations in MS Word or Adobe 
Acrobat.  This is the last chance to correct errors in the paper. 

Finally the author will be sent the “page charges” and the paper will be 
published after the page charges have been covered. In scientific publishing, 
authors usually have to pay for their own papers being published (due to the 
small circulation of the journals). The authors also need to sign a “publication 
agreement” and transfer the copyrights to the publisher.  

Scientific Journals 
The major journals for astronomy are: 

 
• The Astrophysical Journal (ApJ): Begun in 1895 by George E. Hale and 

James E. Keeler, The Astrophysical Journal is often considered the 
foremost research journal in the world devoted to recent developments, 
discoveries, and theories in astronomy and astrophysics. Many of the 
classic discoveries of the twentieth century have first been reported in this 
journal, which has also presented much of the important recent work on 
quasars, pulsars, neutron stars, black holes, solar and stellar magnetic 
fields, X-rays, and interstellar matter. The Astrophysical Journal 
Supplement Series has been published since 1953 in conjunction with the 
journal. ApJ uses an own “style file” for LaTeX. This, and The 
Astronomical Journal are the go-to journals for astrophysics done in North 
America. 

 
• The Astronomical Journal (AJ): Founded in 1849 by Benjamin A. Gould, 

the AJ publishes original astronomical research, with an emphasis on 
significant scientific results derived from observations, including 
descriptions of data capture, surveys, analysis techniques, and 
astrophysical interpretation. It takes a broad view of astronomy, extending 
from the Solar System to observational cosmology with a tradition of 
papers discussing dynamical processes. The AJ serves an international 
community that includes authors, scientists and students through efficient 
and accessible communication of the science and associated techniques. 
AJ uses an own “style file” for LaTeX. AJ is similar to ApJ, but is a more 
classical astronomical journal for optical astronomers.  

 
• Astronomy & Astrophysics (A&A): A&A is the most important European 

journal and the European equivalent of ApJ and AJ. A&A is an 
international journal which publishes papers on all aspects of astronomy 
and astrophysics (theoretical, observational, and instrumental) 
independently of the techniques used to obtain the results. 

 



• Monthly Notices of the Royal Astronomical Society (MNRAS): 
MNRAS is one of the world's leading primary research journals in 
astronomy and astrophysics, as well as one of the longest established. It 
publishes the results of original research in positional and dynamical 
astronomy, astrophysics, radio astronomy, cosmology, space research 
and the design of astronomical instruments. MNRAS welcomes 
submissions from astronomers world-wide, but about ine-thirds of its 
content originates in the UK. It is run entirely by astronomers and, 
receiving no financial support from anywhere, makes its decision to 
publish only on scientific judgements. Papers are rigorously refereed and 
fully linked to the ADS database, so they have a high impact. Practical 
advantages to publishing in MNRAS: no page charges (except for colour 
in the printed version), publication every 10 days. 

 
• Publications of the Astronomical Society of the Pacific (PASP): PASP 

is the technical journal of the Astronomical Society of the Pacific. It 
publishes refereed papers on astronomical research covering all 
wavelengths and distance scales as well as papers on the latest 
innovations in astronomical instrumentation and software. The PASP has 
been published continuously since 1889. 

 
• Science Magazine: One of the world's leading journals of original 

scientific research, global news, and commentary. Only few astronomical 
articles per issue, if any. Wide circulation, and as an author, you can reach 
many scientists across disciplines. Suited for “high impact science” results 
that have a broader impact on many fields of science. Example: “Do Black 
Holes Seed the Formation of Galaxies?” Downside of publishing in 
Science: Highly oversubscribed, difficult to get in. Articles are less 
technical compared to the articles in the journals above. Articles are 
usually written in MS Word instead of LaTeX, which makes typesetting of 
formulas and equation laborious. 

 
• Nature: Weekly, international, interdisciplinary journal of science, 

published in London, England. Nature is the world's most highly cited 
interdisciplinary science journal, according to the 2007 Journal Citation 
Report Science Edition (Thomson, 2008). Its Impact Factor is 28.751. The 
impact factor of a journal is calculated by dividing the number of citations 
in a calendar year to the source items published in that journal during the 
previous two years. Nature only publishes ≈1 article about astronomy per 
issue and it is very difficult to get an article accepted. Journal editors have 
more power than in other journals and have the liberty to reject (or even 
accept!) papers before being sent to the referees. Authors are advised to 
send a “pre-submission inquiry” to the scientific editor before submission 
of the manuscript to see if the article stands a chance to be accepted. 
Each submitted article has to survive one of the most difficult peer-review 
processes. More than 90% of all articles submitted to Nature are rejected. 



Therefore (because it is so difficult to get in and because it is not a journal 
about astronomy), papers are highly regarded and can significantly 
advance an astronomer’s career. Downside: Not every library/institution 
has a subscription (expensive!). Therefore, articles published in Nature 
are not as easy accessible (try to find an article in Nature and print it out – 
you will soon see how difficult/impossible it is). Many authors have mixed 
feelings about Nature. 

Types of Articles 
The main types of articles in scientific publishing are: 

 
• Article: In-depth, complete description of original research usually of 

between around 5 and 20 pages. Articles are the main form of scientific 
publishing.  

• Supplementary Article: Long form of publication that includes long data 
tables (also as electronic files on the web to download). Very few people 
read these articles in full. The serve as a place for others to grab long 
tables, FITS files, as part of a “survey” study. Example: “Globular Clusters 
in the Sloan Digital Sky Survey.” This is a catalog of 100 million objects. 

• Review Articles: These are invited articles and very prestigious. They 
usually present an overview and review of our knowledge of an entire 
field, written by an expert in the field. Highly cited. Do not cover original 
research but the work others. 

• Letters (not to be confused with “Letters to the Editor” in newspapers or 
journals): Short (<4 pages) and rapid (weeks instead of months) form of 
communication of an important result that has a broad impact. Very 
prestigious.  

• Research Notes: Short description of an original research results of 
lesser importance. 
 

Where to Find Literature 
You can either go directly to the journal publisher’s web site: 

 
ApJ:   http://www.iop.org/EJ/journal/apj  
AJ:  http://www.iop.org/EJ/journal/aj  
A&A:  http://www.aanda.org/  
MNRAS: http://www.wiley.com/bw/journal.asp?ref=0035-8711&site=1  
PASP:  http://www.journals.uchicago.edu/toc/pasp/current  
Science: http://www.sciencemag.org/  
Nature: http://www.nature.com/nature/index.html  
 

It is often easier to g directly to the Astrophysics Data System (ADS) 
web site at http://adsabs.harvard.edu/ . The ADS is a digital library that contains 
almost all journal articles (and even books) about astronomy & astrophysics, 
currently containing 7.4 million records. The main body of data in the ADS 
consists of bibliographic records, which are searchable through customizable 



query forms, and full-text scans of much of the astronomical literature, which can 
be browsed or searched via a full-text search interface. Integrated in its 
databases, the ADS provides access and pointers to a wealth of external 
resources, including electronic articles, data catalogs and archives. 

  



Astrophysics Abstract Server, astro-ph:  
http://arxiv.org/archive/astro-ph  

This is another great tool you should take advantage of. astro-ph provides 
an archive of preprints. These preprints are usually posted directly on astro-ph by 
authors whose papers have been accepted. By doing so, papers are available in 
an electronic form (either as PDF, PS, other – including source files and original 
figures) weeks before the paper is being published by the journal. Best of all: It’s 
completely free and you don’t even need to have a subscription to the journal. 
Make sure to sign up for the daily mailing list of posted articles (usually sent out 
before midnight) and make it a habit to go through this mailing list on a daily list – 
read all titles, some abstracts – and pick 1–2 articles per day that you read in its 
entirety! This will greatly enhance your knowledge of current astrophysical 
research. 
 

 
 
 
 
 
 
 



 

 
 
 



The LaTeX Typesetting System 
The vast majority of all astronomical journals use the “LaTeX” typesetting 

system to typeset and print papers. To cut production costs and guarantee that 
the final paper will be in format as intended by the author(s), each author is 
requested to draft the paper in the LaTeX language, and to submit the final 
manuscript as a LaTeX file. Almost every astronomer will inevitably become an 
expert on LaTeX over the course of his/her career.  
 
A bit of history: LaTeX is a macro-package for TeX (pronounced “tech”) which 
was created by Donald Knuth (Stanford U) in 1978 when he was horrified to see 
what the typesetters have done to his second version of his book “Art of 
Computer Programming”. As a computer programmer, he was looking for a way 
to create a platform independent and flexible typesetting software for 
scientific/academic publications (with footnotes, floating figures and tables, etc). 
 
So why not use a word processor? While easy to use, common word 
processors do not have the power and flexibility of LaTeX. A word processing 
user is formatting the text as they enter it, while the TeX user describes the 
meaning of the text and later, LaTeX will format it automatically. Complex 
annotations simply cannot be done with a word processor (e.g., equations) and 
overall, the formatting of the text does not look right. 
 
A few reasons why LaTeX is superior to any other typesetting software: 
 

• TeX has the best output, and text written with TeX looks superior. 
• TeX is fast and easy on a computer’s memory. 
• TeX is stable and runs on all computer platforms. 
• TeX is stable. 
• TeX is very flexible. You can write your own style file with little effort. 
• TeX’s input is plain ASCII text. 
• TeX’s output can be anything: HTML, PDF, PS, DVI, etc. 
• TeX is standard. Everyone uses it. Collaborators can easily share files. 
• TeX is free. 

 
As an example of the power of TeX/LaTeX try to write the following page with 
your favorite word processor. 



 



Where to get LaTeX 
LaTeX is free can be downloaded from many different sites. Most 

Unix/Linux computers have LaTeX preinstalled. The main site for LaTeX is: 
 
http://www.latex-project.org 
 
LaTeX is not a word processor. Instead, LaTeX encourages authors not to worry 
too much about the appearance of their documents but to concentrate on getting 
the right content. Example: 
 
The following sample file 
 

 
 
 
produces this output: 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



\documentclass{article} 
\begin{document} 
This is a sample document. 
 
 
produces the same output as 
 
 
 \documentclass{article} 
\begin{document} 
This    is      a      sample     document. 

 
because LaTeX takes care of the formatting for you. 



Some Basic LaTeX Commands 
LaTeX is a command-line software package that is very powerful. The 

downside is that you have to learn a lot of LaTeX commands. The best way to 
learn LaTeX is to read a manual. A good manual can be found here: 
 
http://www.math.harvard.edu/texman/  
http://www.giss.nasa.gov/tools/latex/  
 
Math Commands: 
 
The solution to $\sqrt{x} = 5$ is $x=25$. 
 
Produces: 
 

 
 
 
 
 
The solution to  
 
\begin{equation} 
\sqrt{x} = 5. 
\end{equation} 
 
is 
 
\begin{equation} 
x=15. 
\end{equation} 
 
 
 

 
 
 
Alternatively:  
Use $$ instead of \begin{equation} and \end{equation}



 
Evaluate the sum $\sum\limits_{i=0}^n i^3$. 
 
produces: 
 

 
 
 
 
 
\begin{align*} 
2x^2 + 3(x-1)(x-2) & = 2x^2 + 3(x^2-3x+2) \\ 
&= 2x^2 + 3x^2 - 9x + 6 \\ 
&= 5x^2 - 9x + 6 
\end{align*} 
 
produces: 
 

 
 
 
 
 
 
 
Include Graphics: 
 
\usepackage{graphics} 
\includegraphics{image.ps} 
 
 
You can also rotate images, specify the size, and add a caption: 
 
 
\includegraphics[angle=45,width=5in,height=1in]{image.ps} 
\caption{The above figure shows …} 
 



Include Symbols: 
Latex has more symbols than any word processor: 
 

 

 



 

 

 

 



 

 
 

 
 



How do you run LaTeX? 
         LaTeX is run in command-line mode. You can use any ASCII editor to edit 
your file, such as “emacs”, “Xemacs” (emacs with a graphical menu), “vi”, etc. 
 
Imagine you write your paper with Xemacs, e.g.: 
 
> xemacs paper.tex & 
 
which bring up the emacs graphical interface and frees the terminal (“&”): 
 
 

 
 
After you edited the paper, you need to compile it: 
 
> latex paper.tex & 
 
Output written on paper.dvi (1 page, 1516 bytes). 
Transcript written on paper.log. 
 
 



LaTeX has now produced a “device independent file”, paper.dvi.  It is often 
necessary to compile a LaTeX file two or three times so that LaTeX can build 
internal indexes and use them. 
 
You can display the output by typing: 
 
> xdvi paper.dvi & 
 

 



Next, produce a Postscript file: 
 
> dvips paper.dvi –o paper.ps 
 
You can look at this file with the Ghostview application: 
 
> gv paper.ps & 
 
or convert it into a PDF file: 
 
> ps2pdf paper.ps paper.pdf 
 
or create a HTML file: 
 
> latex2html paper.tex 
  
which creates the HTML file “paper.html” that you can upload to a web site. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Lab Work 
Today’s lab will be devoted to the homework assignment. 
 

• Use ADS at http://adsabs.harvard.edu/default_search/ to search for 
refereed literature. 

• Search for papers by an author by entering the author’s name in the 
“Authors” box in the form LASTNAME, INITIALS. For example, “Einstein, A”. 

• Put a carat “^” infront of the author’s name to only search for papers where 
the author is the first author. For example, “^Fermi, E”. 

• To only search for refereed publications go to the “Filters” section of the Web 
form and select “All refereed articles”. 

• Searches can be constrained by enter terms in the “Objects”, “Title”, and 
“Abstract” fields. Check the appropriate “Require <whatever> for selection” 
boxes when specifying multiple fields (such as Object and Title). 

 
• The preprint archive at http://arxiv.org/ has a simple search interface.  

Click on “find” for the appropriate discipline and then enter author, title, or 
abstract keywords to search for. 

• When you have search results click on the catalogue number (for example, 
arXiv:0901.0123) to get the abstract of that paper and other information. 

 
• To do the LaTeX part of the assignment go to the course Web page and 

download the four homework 3 files.  Put them in your working directory.  
The files are 

o emulateapj.cls 
o figure.ps 
o paper.tex 
o psfig.sty 

Do not edit any of these files except paper.tex. 
• Edit paper.tex so that contains all of the needed LaTeX markup commands.  

Some of the markup is already present in the file. 
• To compile and view LaTeX 

o latex  paper.tex 
o latex  paper.tex 
o xdvi paper.dvi 
o dvips  paper.dvi  –o  paper.ps 
o ps2pdf  paper.ps  paper.pdf 

• It is often necessary to run LaTeX several times so that internal indexes can 
be constructed and applied. 

• xdvi start a viewer that will let you see the compiled paper. 
• dvips converts a dvi file into a postscript file that can be printed. 
• ps2pdf converts a postscript file into a PDF file. 


